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Investment in the Soviét Eccnomy:

A Comparative Perspective .

Summary

The discussion of Soviet consumption had emphaéized its low
priority in resource allocation. By contrast, capital investment
has enjoyed a high pridrity since central planning was first
introduced a half century ago. While Soviet per-capitaA
consumption levels have barely exceeded a third of US levels in
recent years, Soviet per-capita investment levels have approached
their US counterparts and have exceeded them in the aggregate.
Soviet performance has been particularly favorable in the
producer durables componént of fixed investment.

In dynamic terms, too, the strenuous Soviet investment
priority has been conspicuous.‘ Since 1955 Soviet fixed
investment has increased approximately three times as rapidly as
the US rate, while ét the same time priées of investment goods
and services have risen much more gradually for the USSR.

If Soviet investment performance is evaluated in the
perspective of a larger grouping of the.principal industrial
market economies and socialist Hungary, additional interesting
features emerge. Both the USSR and Hungary devote a higher
proportion of their national product to investment than their
relative levels of per capita GNP would predict in terms of
economic theory. If residential investment if excluded, their
investment proportions appear even more abnormal.
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While Soviet per capita investment levels have attained
parity with those of the United States, they remain considerably
below those for France, Germany, and Japan. They are glaringly
low for housing investment and rank high only for producer
durables. As for investment dynamics, Soviet invéstment growth
rates are higher for all types of Capital_investment other than
housing.

However, the more rapid Soviet investment growth rates and
the high investment proportions mix have not yielded B
commensurately higher returns in terms qf GNP growth. The
increments to GNP obtained by cumulativé nonFresidential
investment in both the 1960s and 1970s for the USSR have been
significantly below similar returns for France, Germany, Italy,-
and Japan, élthough higher than the yields for the United Kingdom
and the United States. Furthermore, the rate of return has
deteriorated markediy since 1970. The poséiblé explanations for
this>unfavorable position and trend include (a) the heavy
construction content of Soviet investment, (b) the relative
neglect of replacement investment with its more rapid payoff, and
(c) the structural composition of investment with its unusually
large agricultural emphasis, favoring a sectbr beset by marginal
weather conditions and chronic organizational problems.

The high investment priority with its connotation of relative
production efficiency is also reflected in the relatively high

purchasing power parity (PPP) of the ruble for this type of




;
~

expenditure. In 1976 the number of rubles per dollar required fo
purchase investment goods and services was .374 for the Soviet
mix and .484 for the US mix. By centrast, the egquivalent PPPs
for consumption were .473>and .700. Within the investment
grouping the PPP of the ruble was especially favofable for
producer durables~--.295 and .469, respectively; for the
inefficient construction component the respective ratios were
.450 and .495. The inefficiency of the Soviet construction
sector is illustrated in the multilateral comparison by-the‘lower
PPP for construction than for producer durables. By contfést, for
the five market economies and Hungary; construction has the

higher PPP.

I. Introduction

Thg current study represents the second comprehensive
éstimation of comparative investment expenditures in the USSR and
the US. Previous studies relied upon comprehensive comparisons
of 1955 rubles and dollars. The present comparisons are based
upon updated ruble-dollar ratios. These ratios, in turn, reflect
the last comprehensive Soviet price reform in 1967, with
modifications for producer durables in 1970. The US prices are
those of 1972. Both Soviet and US base year prices have been
updated to 1976 by appropriate price indexes.

The initial 1955 comparison was undertaken by the Office of

1. CIA/RR ER 61-7, A Comparison of Capital Investment in the
US and the USSR, 1950-59, February, 1961.
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Economic Research of the Central Intelligence Agency, 1/ the
producer durables portion of which was based upon research of
Abraham Becker. 2/ As explained later in this study, the original
1955 comparisons was later revised by Rush Greenslade in én
unpublished manuscript. Subsequently, another sef of comparisons
with similar results was prepared by Professor Abram Bergson as a
major input into his estimates of Soviet and US levels of gross
national product. 3/ Bergson based his estimates on Becker's

study and a CIA study of construction ruble-dollar rati§é. 4/

II. Price Ratios Used in the Comparisons

Although the objective of this analysis is an e&aluation of
the Soviet in&estment effort in a comparative perspective, it is
first desirable to discuss the ruble-déllar price ratios which
underl%e the comparative measures of investmen£ expenditures.

The general methodology for derivation of the ratios has been
described in detail in the foregoing discussion of Soviet
consumption and need not be duplicated here. Therefore, the
discussion will.be limited to specifics of derivation of the

investment ratios.

2. Rand Corporation, Prices of Producer Durables in the
United States and the USSR in 1955 (RM-3432), August 15, 1959.

3. Abram Bergson, "The Comparative National Incomes of the
Soviet Union and the US" in D. J. Daly (ed.), International
Comparisons of Prices and Output, National Bureau of Economic
Research, 1972.

4. CIA/RR ER 64-26, 1955 Ruble-Dollar Ratios for
Construction, August 1964.




Ratios have been derived separately for the two basic
components of capital investment--construction and producer
durables. The detailed derivation of the construction ratios is
described in Appendix A and the derivation of the producer
durables ratios in Appendix B. The basic construﬁtion ratio
study was prepared by Ray Converse and the producer durables
study by John Keilty and Earl Rubenking of the Office of Economic
Research, Central Intelligence Agency. For the interested reader
the details of the derivation of the respective ratios a}e to be
found in the basic studies referenéédrin the appendixes.
Refinements of the basic findings are also described in the
appendixes.

In 1976 the number of rubles per dollar required to purchase
investment goods and services was .374 for Soviet-weighted and
.484 fofrUS—weighted ratios, while the equivalent required . for
purchase of consumer goods ahd services ‘was .473 and .700,
respectively. Within the investment grouping the ruble-dollér
ratios were especially favorable for producer durables——.295 and
.469, respectively. For the less efficient éonstruction sector
the respective ratios were .450 and .495.

‘The ruble-dollar ratios in 1976 for the full spectrum of
investment expenditures are presented in table 1.

Although the same basic methodology has been used in the 1955
and 1976 comparisons, the information base was considerably

larger and more representative for the later study, as noted in



TABLE

RUBLE~-DOLLAR RATIOS FOR CATEGORIES OF

1

FIXED INVESTMENT IN 1976

Soviet-weighted
ruble~dollar

US-weighted
ruble~dollar

Category Ratios Ratios
Producer durables a/ .295 .469
Transportation equipment .351 .455
Tractors and agricultural .225 .277
machinery
Instruments .361 .625
Energy and power equipment .261 .264
Construction machinery .195 - 266
Mining, oil field and metal- 172 .246
lurgical machinery
Pumps, compressor, and .208 .250
materials handling equipment
Specialized industrial equip- .641 .637
ment and aircraft
Construction b/ .450 .495
Industry _ . 469 .495
Agriculture - .526 .527
Transportation and communication .568 .595
Services .382 .464
Construction sector .526 -
Housing . 405 .486
Capital repair c/ .398 -
New fixed investment d/ .374 .484
Total fixed investment e/ .374 .484

(I e P ol o 38 ]

See Appendix B for derivation
See Appendix A for derivation

of ratios.
of ratios.

See Appendix C for discussion of capital repairs estimates.
Producer durables plus construction.
Producer durables plus construction plus capital repair.



detail in the Appendices A and B. Therefore, any detailed
comparisons of the 1955 and 1976 findings wculd have to be
qualified for the foregoing reason to such an extent that the
conclusions would have dubious validity. Neverthéless, in
subsequent discussion the earlier ratio will be used to derive

implicit price deflators for major investment categories.

A. Bias in the Computed Ratios -

Any aggregateeéconomic éomparison between countries with
considerably differing degree of economic development contains a
built-in bias. While the lesser developed economy produces goods
and services utilizing.technologies which have been superseded by
more advanced processes in the more developed economy, it is
still possible to éynthesize prices for these goods and services
in the more developed country. When the more developed nation
produces products beyond the technological capability of the
lesser developed country, establishing price ratios is much more
difficult. There is simply no reliable way to synthesize prices
for goods in the less developed country that require technology
beyond its current capability. Thus, the sample of goods and
services is biased in favor of the less developed economy. The
more advanced economy's production capability is understated, and
there is a commensurate understatement of the PPP of its currency

relative to that of the less developed country.



This general qualification applies to the Soviet-US binary
comparison and, by indirection, to Soviet comparisons with the
other market economies in the multilateral measures. In
calculating producer durables ratios Keilty and Rubenking
estimated that lower Soviet performance standardslimpart a
downward bias of 4 percent to the ratios. §/ They also
selectively illustrate inferior durability of Soviet durables,
but lack the data to suitably adjust the rat;os. In the
construction ratio cglculations, fhe highest quality Soviet
projects were oompared against the lowest quality US examples,
thus excluding higher quality US construction from the sample.
third element of downward bias is contributed by over-statement
of the PPP of the ruble in capital repair expenditures (see

Appendix C).

II. Comparison of Soviet and US Investment in 1976

While the United States has much higher consumption levels
than the USSR, especially in per capita terms, the Soviet
investment effort exceeded that of the United States in the
aggregate in 1976 and approached parity in per capita terms.
Such a result is not unexpected, given the high proportion of
Soviet GNP that has been devoted to investment since central

planning was introduced a half century ago (table 2).

5. National Foreign Assessment Center, USSR and US Price
Ratios for Machinery 1967, Rubles - 1972 Dollars, Volume I, pPp.
44-48.
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The dollar comparison gives the Soviet economy a decided
advantage, while the lower limit ruble comparison shows a
somewhat lesser margin in favor of the United States. The
compromise geometric mean comparison shows parity for new
investment, but a decided Soviet advantage if capital repairs are
included. The heavy reliance on capital repairs in the Soviet
investment scheme contributes to the low productivity of Soviet
inveétment, because this component of investment necessarily
prolongs the lives of obsolescent assets. h

If the investment comparison is recalculated in per capita
_térms, the Soviet margin is significantly eroded. For new
investment the Soviet advantage disappears, irrespective of which
country's prices are used. Even the inclusion of capital repairs
yields .a Soviet margih only if dollar measurements are used
(table '3).

Of the two principal investment components, the Soviet margin
is larger for producer durables than for construction. Only in
the durables category is there a clear Soviet margin in total
expenditures. Since construction comprises a larger proportion
of investment expenditure in the USSR, the ruble-dollar
relationship must be less favorable for this activity. The
difference reflects the relative inefficiency of the Soviet
construction sector, discussed below in connection with the

multilateral investment comparisons.
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Although the comparisons in table 3 illustrate the high
priority accorded to investment in the USSR, a finer perception
of the differences between Soviet and US eccnomic priorities may
be obtained if both construction and producer durables investment
are decomposed into their principal components.

The contrast of construction priorities between the two
economies is striking (table 4). While the Soviet effort is
directed toward increasing industrial and agricultural production
capacity, the US emphasis is upon consumer-oriented actgvities
like housing, personal services, and commérce. Evén the heavier
US transportation investment commitment is largely explained by
highway construction with its heavy consumer orientation. The
low Soviet priority for housing is especially conspicuous. 1In
‘these comparisons the differences between the dollar and ruble
measureés are minimal.

If the capital repair of buildings and structures is included
among Soviet construction components, total construction WOuld
rise by about 12 percent in both dollars and rubles. No
conceivable distribution of this small increment among
construction categories would alter the concluéion about sharply
contrasting construction priorities.

A similar impression of sharply contrasting priorities is
conveyed by comparison of the composition of capital investment

in producer durables in the two economies (table 5).
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Soviet producer durables investment is focused on expansion
of heavy industrial and agricultural production and on
construction. By contrast, the US emphasis is on expansion of
consumer goods production and services, and automation (purchase
of instruments) of existing industrial and serviceé technologies.
The higher degree of sub-contracting in US industry and the'
widespread personal ownership of vehicles and electronic products
probably explains the heavier emphasis on transportation and
communication equipment in the United States. h

As in the comparison of construction patterns, the currency
chosen as the unit of measurement does not affect the impression

of a marked contrast in priorities, nor would the inclusion of

capital repairs of producer durables.

IV. Comparative Trends in Soviet and US Investment

There are two alternative approaches to estimating relative
trends in Soviet and US investment expenditures. One approach .
compares indexes of investment in constant prices (table 6); the
other compares levels of expenditures for the two countries in
different benchmark years, as calculated with the help of
ruble~-dollar ratios derived for those years (tables 2 and 7).

Over the period 1956-77, Soviet investment expenditures
increased three times as rapidly as those of the United States.
" The Soviet margin was greater for producer durables and somewhat

less for construction. For total investment the compound growth

15
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rate for the Soviet Union was 8.0 percent and for the United
States 2.8 percent. The respective growth rates for construction
were 6.3 and 1.9 percent and for precducer durables, 10.5 and 4.3
percent.

If the aggregate géometric mean investment cohparisons for
1976 in table 2 were moved backward to 1955 by the indexes in
tablé 6, the ratio of Soviet fo US expenditures would be reduced
to about a third and per capita expenditures to about a quarter.
This simplified procedure assumes, . however, that relati;e prices
have remained constant in both ecdnbmies, while in actuality
rapid technological progress and changes in demand have led to
significant price changes.

Therefore, the second approéch, which takes relative price
changes into account, is mofe apprdpriate. In a 1955 comparison
based on ruble-dollar ratios computed for 1955 the ratio of
Soviet to US fixed investment is between 38 and 48 percent in the
aggregate and between a third and two-fifths in per capita. terms
depending on whether the comparison are in rubles or in dollars
(tables 7 and 8).

If the findings in the 1976 ruble-dollar ratio calculations
(tables 2 and 3) are compared with those in the 1955 ruble-dollar
ratio calculations (tables 7 and 8), over the more than two
decades since 1955 Soviet investment has risen dramatically in
comparison with that of the United States. From an aggregate

proportion of two-fifths of the US effort (geometric mean

18



61

6°G¢ L°2¢ ehe oLL 2 0oh 0ch 691 JusuwlsaAul paxiy jeroy
-- ot -- 91 sJiedad |e3iden

L°'G¢ 6°92 hot 82 G'Lh 6€1L 99 sajqednp J4aodnpouy
G°0¢ L°0¢ 6¢2 cL o°Lg Lg8e L8 uol31onuijsuo)
9°c¢ 2°'62 ghe 00l h 9¢ 0ch €61 JUBWISBAU! POXIJy Map

FVERNEY] FUERNEY] FDERNET]

SN/Yssn sSn/y¥ssn SN 4SSN SN/YSSn SN 4ssn Aaoba3en

Ueapy sarqny sdefjog

D1J430W089

(s31un Adusuuano ‘|euoliey)

GG61 NI IN3WLSIANI Q3X14 VLIidvD ¥3d 40 NOSIYVJWOD :¥SSN ANV SN

g 37avl




comparison), by 1976 it was higher. In per capita terms it has
risen to near parity from a proportion only a bit more than a

third as large.

V. The Soviet Investment Effort in a Multilateral Perspective

Although the bilateral comparison of Soviet and US investment
patterns_provides perspective on Soviet policies, an even more:
informative impression may be obtained if the comparison is
expanded to include the other major market economies, as-well as
Hungary, a s@eller socialist ecosomy. A principal reason for
introducing this broader comparison is the marked differences
between the investment efforts of the United States and some
other market economies.

Before comparlng the 1976 1nvestment structures of the eight
countries, it would be worthwhlle to compare the countries in
terms of relative per capita GNP levels (table 9).

If international prices are used as the standard, 6/ the
economies fall into three groupsg France and Germany have around
80 percent of US per capita GNP, Japan about 2/3 and the United
Kingdom abeut 3/5, and Italy, Hungary, and the USSR slightly
below half. |

This comparison of relative income levels should be
juxtaposed against the proportions of GNP devoted to capital

investment and its principal components to gain impressions of

6. See Appendix D for a discussion of the "international
prices" methodology.

20



TABLE 9
PER CAPITAL LEVELS OF GNP - 1976 a/
(International prices) (US=100)

Country US Prices

France 81.9

Germany 79.6

Japan : - 66.6
’Unifed Kingdom 60.3

Italy _ 48.7

USSR 58.0 B
Hungary‘ . - 48.0

United States 100.0

a. See contribution by Margaret Hughes for derivation of
estimates.

21
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each country's relative investment efforts (table 10).

Basic economic theory, whether neo-classical or Keynesian,
states that investment and savings are rising functions of per
capita income. The precept assumes that consumer soveréignty
prevails and that state decision making affects a.comparatively
small share of available resources. According to this principle
the invéstment.ratio should be lower for the less developed
economies in the sample.

_ Both the USSR and Hungary in?est a higher proportioﬁ of GNP
than the theory-wpuld predict (table 10). Of course, thé ability
éf the state to directly control the rate of investment and
savings explains this apparent aberration. However, the theory
cannot explain why the US investment ratio is below that of |
France, Germany, and Japan, let alone that of Italy. Whatever
the shortcomings of the theory, one may conclude that Soviet and
Hungarian investment efforts are large.

What characterizes the Soviet investment effort is not only
its aggregate ratio, but its composition. Residential
construction comprises a much lower share of GNP and
non-residential construction an unusually high share. (The
differences in the attention paid to housing in the Soviet Union
and Hungary compared with other countries is striking and‘can
only be explained by further research on Soviet and East European
investment policies.) 1If only non-residential performance is
analyzed, the "abnormal" Soviet and Hungarian efforts are even
more conspicuous. |
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TABLE 10 .
MULTILATERAL COMPARISON OF FIXED INVESTMENT RATIOS IN 1976 a/
(Percent of GNP)

. Total non-
Residential Other Producer Total fixed residential
Country construction construction durables investment investment
United States 3.9 5.6 6.9 16.4 12.5
France 7.1 6.7 9.5 23.3 16.2
Germany 5.8 6.7 8.2 20.7 14.9
Japan 7.7 12.3 10.9 30.9 22.3
United Kingdom 3.8 6.9 8.7 19.4 15.6
Italy 5.6 5.8 8.6 20.0 14.4
USSR - I b/ 2.8 10.4 9.0 22.2 19.4
USSR - II b/ 3.1 11.4 10.5 25.0 21.9
Hungary '
(1973) ¢/ 5.4 12.5 29.6 24,2

11.7

a. OECDy National Accounts, 1960-1977

b. See Appendix C.
c. ICP, Phase II.

» except for USSR and Hungary.

USSR - I excludes and USSR- II includes capital repairs.
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If the results of the Soviet investment =ffort are to be
compared with those of other major industrialized countries,
investment efforts of each economy must ke recalculated into a
common currency. Ideally, the procedure would be that followed
in the bilateral comparisons presented above; invéstment
expenditures of each country in the sample would be valued in the
country's own currency and in rubles with expenditure weights
similarly computed. This ideal is not practical for the
multilateral comparison, so an expedient has been adoptéa which
draws upon'the research of Professor Irving Kravis and his teanm,
prepared for the United Nations.

Kravis has computed bilateral comparisons between the United
States and other countries, except for the USSR, in the sample
used in this study. 7/ Comparisons between pairs of countries
other than the United States, in effect, are calculated through
the common medium of dollar denominated international prices. Of
the three possible weighting schemes used in the Kravis
calculation, that of international prices is the only valid

method for comparing outputs of more than two countries

. simultaneously.

The bias introduced by using international prices is to
overstate the expenditures of less developed economies and
relatively understate those of the most deveioped. Since the

sample of countries is confined to industrialized economies, the

7. See Appendix D for a discussion of the Kravis team's
methodology.
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degree of bias is probably not large. It is certainly less than
would result from using US prices.

For the US-USSR comparison geometric means were used to
compare investment expenditures by category. This procedure
closely resembles international prices in its resﬁlts, as shown
by such close identity in the Kravis study.

For total fixed investment the effect of using the other
countries own prices rather than US prices is on the ratio of
investment in the given country to investment in the Uni%ed
states. The difference is 28 percent for the Soviet Union and
only between 3 and 12 percent for the other market economies and
Hungary. For construction alone, the difference in using own
country prices rather than US prices differs little among the
countries--9 percent for the USSR compared with a range of 2 to
11 percent for the other six countries. For producer durables
investment, however, the spread in comparisons in different
prices is much wider for the USSR--59 percent compared to a range
of 5 to 32 percent for the other market economies and Hungary. 8/
It must, therefore, be concluded that the bias introduced by
using US prices particularly overstates the relative size of the
Soviet investment effort.

In a multilateral comparisoﬁ Soviet per capita total fixed
investment expenditures straddle those of the United States,

(table 11). They are considerably below those for France,

8. See Appendix D for the derivation of these estimates.

25




[y

Germany, and Japan and far above thcse of Itzaly, the United
Kingdom, and Hungary. Soviet housing investment is far below
housing investment in other'countries in the comparison,
including socialist Hungary, tending to confirm the general
impression of neglect of housing by Soviet plannefs.

For non-residential construction Soviet results are more
respectable, but still far below those for the three market
economies with the most concerted investment efforts. Again,
Soviet inefficiency in construction is particularly marﬁédt when
one considers that the French and Gérmans devote half the Soviet
proportion of GNP to this purpose.

In pef capita investment in transport equipment the Soviets
rank far behind the United States, but at about the same level as
the United Kingdom and Japan. Even in investment in other
dufablés the Soviefs fall below France, Germany, and Japan.
Relative Soviet production efficiency in this area is evident
from comparisons with France and Germany. While Soviet
per-capita GNP is only 70 percent of these two economies, the
Soviet per capita investment ratio for other producer durables is
just below parity.

Soviet investment performance is best conveyed in the
comparison of non-residential investment. Here it straddles the
United States, but is considerably below France, Germany, and
Japan. Thus, Soviet allocation priorities not only induce an

investment effort higher than that which would probably prevail
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TABLE 11

MULTILATERAL COMPARISONS OF PER CAPITA FIXED INVESTMENT ANb
ITS PRINCIPAL COMPONENTS IN US DOLLARS IN 1976
(INTERNATIONAL PRICES) (US = 100)a/

Residential Other Total
Country construction construction construction
France 146.8 145.6 145.9
Germany 120.7 176.1 149.9
Japan 132.0 131.6 131.3
United Kingdom 83.0 61.9 70.4
Italy ’ 74.9 69.6 71.8
USSR - 1 42.2 101.1 76.6
USSR - II 49 .2 117.0 89.1
Hungary 72.7 109.9 96.1 -
Total non-
Transport Other Total residential Total fixed
Country equipment durables durables investment investment
France 60.0 122.8 102.6 117.0 123.5
Germany 80.8 118.6 105.9 129.0 126.0
Japan 45.7 122.5 96.9 108.7 113.7
United Kingdom 49.0 78.6 68.9 66.8 70.2
Italy 33.2 50.4 46.3 54.2 58.2
USSR - I 48.0 106.5 91.9 96.1 83.4°
USSR - II 51.8 115.1 99.4 105.7 93.8
5 74.2 74.1

Hungary ° n.a. n.a. 54.

a. See Appendix D. In the comparisons involving the USSR, Varlant I excludes
capital repair and Variant II 1nc1udes capital repair. ’
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under consumer sovereignty, but further magnify this effort b
Y

restraining the investment claim of the housing sector.

VI. Investment Trends in a Multilateral Perspective

The more rapid growth in capital investment expenditures in
the USSR, as compared with the United States, can be extended to
comparisons with the other major market economies in somewhat
lessér degree. In both the 1960s and the 1970s the Soviet
economy has been a laggard in residential investment, but has
increased non-residential construction and producer durables
investment considerably more rapidly than most of the major
market economies. The Soviet growth in total capital investment
was conspicuously high, especially during the 1970s (table 12).

Nonetheless, Soviet investment growth rates were matched and
even exceeded by Hungary and other Eastern European economies. 9/
The economies with particularly high rates of growth in
investment, such as Poland and Hungary, have also been faced with
serious balance of payments disequilibria resulting from large

purchases of investment goods from Western Europe, Japan, and the

United States.

9. Unlike the Soviet investment indexes in which the
construction component is independently derived from construction
materials inputs, estimates for Eastern Europe countries are
based on official statistics. Although there are grounds for
believing these official estimates to be inflated, the degree of
overstatement would not be large enough to negate the conclusions
stated in the text.
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VII. Effectiveness of Investment

The high Soviet investment /GNP  ratios héve meant that a
relatively low proportion of national preduct has been available
to the consumer, as highlighted by the consumption section of
this study. The greater burden levied on the consumer to sustain
an unusually high ratio of investment might be justified if there
was a commensurate payoff in higher growth rates. At least the
consumer could be comforted by the claim that he or she were
enduring austerity today so as to insure a larger produ;tion
capability tomorrow.

But during the past two decades this resource allocation
strategy has failed to meet its promise. The strenuous Soviet
investment effort has not yielded visably higher growth rates.
During the 1960s per capita GNP increased at a slower rate in the
USSR than in Japan, France, Italy, and Germany. In the first
éight Years of the seventies the Soviet growth rate has been
exceeded by Japan and France and nearly equaled by Germany and
the US.

Since economic growth is a function of increases in
empl